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(54) DATA TRANSMITTER 

(57)Abstract: 

PURPOSE: To decrease a transmission error by generating a trellis 
diagram corresponding to a transmission signal by impulse response 
of a reception signal, calculating an error corresponding to an input 
pattern, confirming a path in the trellis diagram and decoding the 
received data. 

CONSTITUTION: A line estimate device 7 estimates an impulse 
response of a transmission line of a radio line from a modulation 
signal of a base band, and a matching filter 8 uses the impulse 
response to improve the S/N of a modulation signal of a base band. 
Then a branchmetric arithmetic computing element 9 uses the 
impulse response estimated by the estimate device 7 to predict an 
output signal of the filter 8 corresponding to all patterns of the 
transmission signal, calculates a square error between all the 
predicted values and the actual output of the filter 8 and outputs a 
branchmetric representing an error at a sample point of an output 
signal of the filter 8. Then an ACS computing element 10 obtains a 
pathmetric being a candidate of paths up to time (n+1) in the trellis 
diagram. 
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[Claim(s)] 

[Claim 1] The transmitting section which modulates transmit data and transmits on radio, 
and the wave detector which changes the input signal from said transmitting section into 
baseband signaling, The circuit presumption machine which resembles baseband 
signaling from said wave detector, and presumes the impulse response of the 
transmission line of a wireless circuit more, The matched filter which improves the S/N 
ratio of said baseband signaling by said impulse response, and is outputted, The branch 
metric computing element which calculates branch metric which predicts the output 
signal of said matched filter corresponding to all the patterns of a sending signal by said 
impulse response, and shows the error of this forecast and the output signal of said 
matched filter, By responding and adding said branch metric to a trellis Fig. The 
information which shows branching which chooses the pass assumed and determines the 
selected pass, The ACS computing element which calculates pass metric which shows the 
likelihood of branch metric corresponding to the branching, and pass, While deciding the 
condition of expressing an input signal, using the information which shows branching 
which determines said pass as the preservation machine which saves said pass metric for 
the next operation by said ACS computing element and decrypting received data 
according to the condition The data transmission unit which has a receive section having 
the trellis decoder which adds and outputs likelihood to each bit of said decode data by 
branch metric which results in the condition. 

[Detailed Description of the Invention] 

Field of the Invention This invention relates to the data transmission unit used for digital 
mobile communication etc. 

Prior art Fig. 2 shows the configuration of the conventional data transmission unit. 

In 2nd \ ** ] Fig, left, the modulator with which 21 modulates transmit data, and 22 
amplify the signal modulated by the modulator 21, it is the amplifier for transmitting as 
an electric wave through an antenna 23, and these members 21-23 constitute the 
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transmitting section. 



The wave detector which changes into the modulating signal of a baseband band the input 
signal by which the amplifier which amplifies the signal which 25 received through the 
antenna 24 in the method of 2nd f ** 1 Fig, right, and 26 were amplified with the 
amplifier 25, and 27 are discrimination circuits which identify the modulating signal 
detected by the wave detector 26 at the time of day which the eye is opening most, and 
output decode data. 

In the above-mentioned configuration, since an eye identifies the modulating signal by 
which the di^rimination circuit 27 of a receiving side was detected with the wave 
detector 26 at the time of day currently opened most, when a signal without distortion is 
received, received data are mistaken and it can decode that there is nothing. 

Object of the Invention However, in the above-mentioned conventional data transmission 
unit, since interference between signs generally arises under the effect of a delay wave in 
the transmission line of a wireless circuit, it cannot say that there is no distortion in an 
input signal in the time of day which the eye is opening most, therefore there is a trouble 
that data cannot be correctly transmitted through a wireless circuit 

It aims at offering the data transmission unit which this invention can decrease the 
transmission error under the effect of the delay wave produced in the transmission line of 
a wireless circuit in view of the above-mentioned conventional trouble, and can obtain 
the likelihood of decode data. 

The means for solving a technical problem In order to attain the above-mentioned 
purpose, this invention The wave detector which changes the input signal from the 
transmitting section into baseband signaling, and the circuit presumption machine which 
presumes the impulse response of the transmission line of a wireless circuit with this 
baseband signaling, The matched filter which improves the S/N ratio of said baseband 
signaling by said impulse response, and is outputted* The branch metric computing 
element which calculates branch metric which predicts the output signal of the matched 
filter corresponding to all the patterns of a sending signal by said impulse response, and 
shows the error of this forecast and the output signal of a matched filter, By responding 
and adding branch metric of this to a trellis Fig. The information which shows branching 
which chooses the pass assumed and determines the selected pass, Using the information 
which shows branching which determines pass as the ACS computing element which 
calculates pass metric which shows the likelihood of branch metric corresponding to that 
branching, and pass, and the preservation machine which saves pass metric of this for the 
next operation by the ACS computing element a receive section is boiled and equipped 
with the trellis decoder which adds and outputs likelihood to each bit of decode data by 
branch metric which results in the condition, while deciding the condition of expressing 
an input signal and decrypting received data according to the condition. 

Operation By the above-mentioned configuration, since this invention constitutes the 
trellis Fig, corresponding to a sending signal, calculates the error corresponding to all 
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input configurations, decides the pass of the trellis Fig. and decodes received data using 
the impulse response of an input signal, it can decrease the transmission error under the 
effect of the delay wave produced in the transmission line of a wireless circuit, and can 
obtain the likelihood of decode data. 

Example With reference to a drawing, the example of this invention is explained 
hereafter. Fig. 1 is a block diagram showing one example of the data transmission unit 
concerning this invention. 

In 1st T ** 1 Fig, left, the modulator with which 1 modulates transmit data, and 2 amplify 
the signal modulated by the modulator 1, it is the amplifier for transmitting as an electric 
wave through an antenna 3, and these members 1-3 constitute the transmitting section. 

In the method of 1st T ** 1 Fig, right, the amplifier which amplifies the signal which 5 
received through the antenna 4, and 6 are wave detectors which change into the 
modulating signal of a baseband band the input signal amplified by the amplifier 5. 

The circuit presumption machine which presumes the impulse response of the 
transmission line of a wireless circuit and 8 with the modulating signal of a baseband 
band from which 7 was changed by the wave detector 6 [ moreover, ] The matched filter 
which improves and outputs the S/N ratio of the modulating signal of the baseband band 
changed by the wave detector 6 by the impulse response presumed with the circuit 
presumption vessel 7, and 9 It is the branch metric computing element which predicts the 
output signal of the matched filter 8 corresponding to all the patterns of a sending signal 
by the impulse response presumed with the circuit presumption vessel 7, and calculates 
the error (branch metric) of this forecast and the signal actually outputted from a matched 
filter 8. 

10 by responding and adding branch metric calculated by the branch metric computing 
element 9 to a trellis Fig. The information which shows branching which chooses the 
pass assumed and determines the selected pass, The AGS computing element which 
outputs the likelihood (pass metric) which shows the probability of branch metric 
corresponding to the branching and pass, and 1 1 The pass metric preservation machine 
which saves pass metric from the ACS computing element 10, and is outputted to the 
ACS computing element 10 for the next count, and 12 While deciding the condition of 
expressing an input signal, using the information which shows branching which 
determines the pass from the ACS computing element 10 and decoding received data 
according to the condition It is the trellis decoder which adds likelihood to each bit of 
received data by branch metric which results in the condition, and the above-mentioned 
members 4-12 constitute the receive section. 

Next, actuation of the above-mentioned example is explained. 

In Fig. 1 , the baseband signaling which was modulated by the transmitting section, was 
transmitted, was received by the receive section, and was detected contains the 
transmission error under the effect of the delay wave produced in the transmission line of 
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a wireless circuit 

Then, the impulse response of the transmission line of a wireless circuit is presumed from 
the modulating signal of a baseband band with the circuit presumption vessel 7, and the 
S/N ratio of the modulating signal of a baseband band is improved with a matched filter 8 
using this impulse response. 

Subsequently, by the impulse response presumed with the circuit presumption vessel 7, 
the branch metric computing element 9 predicts the output signal of the matched filter 8 
corresponding to all the patterns of a sending signal, calculates the square error of all 
these forecasts and the actual output value of a matched filter 8, and outputs branch 
metric showing the error in the sample point of the output signal of a matched filter 8. 

In this case, the branch metric computing element 9 outputs branch metric obtained with 
the sampled value in time of day n+1 to the pass first considered in a trellis Fig. till time 
of day n supposing the trellis Fig. corresponding to the modulating signal from time of 
day w 0. w 

And the ACS computing element 10 asks for pass metric of the candidate of the pass by 
time of day n+1 the branch metric sum (pass metric) corresponding to the pass by the 
time of day n calculated by the branch metric computing element 9 in a trellis Fig. by 
adding branch metric in time of day n+L 

Since two or more pass is assumed to each condition in time of day n+1 here, the 
probable pass is chosen to each condition by comparing pass metric. In addition, the 
information which shows branching which determines the pass used and chosen as the 
operation in time of day n+2, and the likelihood (pass metric) which shows the 
probability of branch metric corresponding to that branching and pass are putputted to the 
trellis decoder 12 by outputting pass metric of the pass chosen at this time to the 
preservation machine 11. 

Since each condition on the pass which decided the pass of a trellis Fig. in each time of 
day, and was decided in this case using the information which shows which pass was 
chosen corresponds to the forecast of an input signal, the trellis decoder 12 decodes 
received data based on that condition, subsequently to that condition, normalizes 
resulting branch metric by the square sum of the impulse response of a transmission line, 
and outputs it as likelihood of received data. 

Therefore, since according to the above-mentioned example constitute the trellis Fig. 
corresponding to a sending signal, the error corresponding to all input configurations is 
calculated using the impulse response of an input signal, the pass of the trellis Fig. is 
decided and received data are decoded, the transmission error under the effect of the 
delay wave produced in the transmission line of a wireless circuit can be decreased, and 
the likelihood of decode data can be obtained. 
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Effect of the invention As explained above, since this invention constitutes the trellis Fig. 
corresponding to a sending signal, calculates the error corresponding to all input 
configurations using the impulse response of an input signal, decides the pass of the 
trellis Fig. and decoded received data, it can decrease the transmission error under the 
effect of the delay wave produced in the transmission line of a wireless circuit, and can 
obtain the likelihood of decode data. 

[Brief Description of the Drawings] 

The block diagram showing one example of the data transmission unit which Fig. 1 
requires for this invention, and Fig. 2 are block diagrams showing the conventional data 
transmission unit. 

1, A modulator 
2, 5 Amplifier 
3, 4 Antenna 

6 A wave detector 

7 A circuit presumption machine 

8 A matched filter 

9 A branch metric computing element 

10 An ACS computing element 

1 1 A pass metric preservation machine 

12 Trellis decoder 
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